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Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

Listing of Claims: 

1-13. (Cancelled) 

14. (Currently Amended) A quantum well structure for th o absorption or 
omiooion of photons comprising quantum well layers (7; 107; 207; 301) stacked in a 
stacking direction between barrier layers (0, 11; 109, 112; 200, 212; 303) , said quantum 
well layers comprisino two subbands having two energy levels, configured such that 
aftor o mission of a photon from an o loctron, said oloctron go o s from a high o n o rgy level 
to low energy valuo in a quantum w o ll lay e r and such that aftor absorption of a photon 
by an oloctron, said oloctron originatos in a low energy lovo l in a quantum well l ayer, 
wherein at least one of [[the]] sajd barrier layers (0, 11; 100, 112; 209, 212; 303) 
comprises comprising nanostructures (10; 110; 210; 310) arrang e d such that said 
nanostructuros cancol or modulat e a homog o n o ity of said quantum w e ll lay o r extending 
i n at least one latera l d i rection in tho absonco of said nanostructuros, without 
substant i a l ly inf l uoncing onorgy va l ues i n said quantum woll layers, wher e in th e 
quantum woll l ayor (7; 107; 207; 301) is in tho form of an absorption or o mission layer 
for th o absorption or omission of th o photons, and wherein said at least on e lateral 
diroction e xt e nds porpondicular l y to tho stacking direct i on of said layers . 
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1 5. (Currently Amended) [[A]] The quantum well structure as sot forth in of claim 
14^ wherein the quantum well layer comprises an energy band with energy levels of 
differing energy, and wherein the energy values of the energy levels are so adjusted that 
[[the]] absorption or emission of photons occurs with a given wavelength. 

16. (Currently Amended) [[A]] Jhe quantum well structure as sot forth i n of claim 
14^ wherein said nanostructures are self-organized three-dimensional structures. 

1 7. (Currently Amended) [[A]] Ihe quantum well structure as sot forth in of claim 
16^ wherein said self-organized three-dimensional structures are made from a material 
which has a greater lattice constant than the material of the barrier layer. 

18. (Currently Amended) [[A]] Uie quantum well structure as s o t forth in of claim 
16 wherein said self-organized three-dimensional nanostructures are in the form of 
quantum dots. 

1 9. (Currently Amended) [[A]] The quantum well structure as sot forth in of claim 
16^ wherein said self-organized three-dimensional nanostructures are in the form of 
quantum wires. 

20. (Currently Amended) [[A]] Jhe quantum well structure as sot forth in of claim 
14j. wherein at least one of the barrier layers is in the form of an aluminum arsenide 
layer having indium arsenide islands as nanostructures. 
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21 . (Currently Amended) [[A]] The quantum well structure as sot forth In of claim 
14^ wherein at least one of the barrier layers is in the form of an indium phosphide layer 
having indium arsenide islands as nanostructures. 

22. (Currently Amended) [[A]] The quantum well structure ao sot forth in of claim 
14 comprising at least two quantum well layers separated from each other at least by a 
respective barrier layer. 

23. (Currently Amended) [[A]] Ihe quantum well structure as sot forth i n of claim 
14j, wherein the nanostructures are of a dimension of less than 50 nm in at least one 
lateral direction in which they extend. 

24. (Currently Amended) [[A]] Jhe quantum well structure as sot forth i n of claim 
2\ wherein said dimension is in the range of between 5 and 15 nm. 

25. (Previously Presented) A quantum well photodetector comprising at least 
one quantum well structure as set forth in claim 14. 

26. (Currently Amended) A quantum cascade laser comprising at least one 
quantum well structure as s o t forth in claim 1^ comprising cascades of quantum well 
lavers stacked in a stacking direction between barrier layers, said quantum well layers 
comprisinq two subbands havinq two energy levels, wherein at least one of said barrier 
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layers comprises nanostructures, and comprising intersubband transition regions 
between said cascades . 

27. (Currently Amended) A guantum well structure for tho absorption or 
omiosion of pliotons comprising guantum well layers [[have]] having different energy 
subband values; 

said guantum wells containing means for absorbing or omitting photons from 



said quantum wol l layers w i thout substantia ll y influencing sa i d onorgy va l uos of the 
quantum wo l l lay e rs ; 

wherein said quantum well layers are stacked in a stacking direction between 
barrier layers, and 

wherein said barrier layers comprise nanostructures configured to cancel or 
modulate the homogeneity of electron state density distribution extending in at least one 
direction perpendicular to the stacking direction of said quantum well layers in the 
absence of said nanostructures. 

28. (Withdrawn-Currently Amended) A method of forming an improved quantum 
well structure, compris i ng prov i ding a plurality of quantum w o ll layers s o paratod by 
barrier l ay e rs stack e d in a stacking direction whoroin tho improvomont comprises: 

configuring said quantum woll structure such that electrons undergo 
i ntersubband trans i tions and om i t or absorb photons i n said quantum wo l l layers 




-intersubband transition in said quantum well layers; 



for cancelling or modulating homogonoity of oloctron density d i stribution i n 
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whoro i n oloctrons tunne l through barrior layers and go from an energy lovol at a 
high o n o rgy value to an energy l o vol at a low onorgy value in a f i rst quantum w el l 
layer and emit a photon in said first quantum w e ll lay e r or e l e ctrons originat e 
from an en e rgy l e v e l at low e n e rgy va l u e in a s e cond quantum well l ay e r to 
absorb a photon in sa i d second quantum well l ay e r; and 

providing means for canc e lling or modulating homogeneity of electron 
donoity d i stribution in said quantum well layers, whoro i n said moans compris e s 
nanostructuros configured to cance l or modulate the homogonoity of electron 
density distribution e xt e nding i n at least ono direction p e rp e ndicular to the 
stacking direction of said quantum w e ll layers i n the abs e nce of said 
nanostructuros, wh o r o in said nanostructur o s do not substantially influence th e 
onorgy values of said quantum well layers 

comprising the steps of stacking quantum well layers in a stacking direction 
between barrier lavers. wherein at least one of said barrier layers comprisinq 
nanostructures. and configuring the electronic structure of said structure such 
that said quantum well layers comprise two subbands having two enerqy levels . 

29. (Withdrawn-Currently Amended) A method for absorbing or emitting photons from 
intersubband transitions in a quantum well structure comprising[[,]] the steps of 
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providing a plurality of quantum well layers comprising two subbands having two 
energy levels, said guantum well layers being separated by barrier layers stacked in a 
stacking direction; 

configuring said quantum well structure such that electrons undergo 
intersubband transitions and emit or absorb photons in said quantum well layers; 

whor o in ol o ctrons tunnel through barri e r layers and go from an e nergy l evel at a 
high onorgy valuo to an onorgy l eve l at a low onorgy value in a firot quantum well lay e r 
and om i t a photon in said first quantum we ll layer or oloctrons or i ginate from an energy 
le vel at l ow o n o rgy valuo in a second quantum we ll l ayorto absorb a photon i n said 
second quantum well l ayer; and 

providing a means for cancelling or modulating homogeneity of electron state 
density distribution in said quantum well layers , whoroin said means comprises 
comprising incorporating nanostructures into at least one of said barrier layers, said 
nanostructures being configured to cancel or modulate the homogeneity of electron 
state density distribution extending in at least one direction perpendicular to the stacking 
direction of said quantum well layers in the absence of said nanostructures , wherein; 
and 

configuring the electronic structure of said guantum well structure such that said 
nanostructures have a ground state higher than the energy values of subbands involved 
in transitions from one energy level to another energy level in adjacent guantum well 
layers such that said electrons do not tunnel into said nanostructures-do-Rot 
substantially i nfluence the onorgy values of said quantum well l ayers . 
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30. (Withdrawn-Currently Amended) A method for permitting an electron to absorb or 
emit a photon in a quantum well layer of a quantum well structure comprising the steps 
of 

providing quantum well layers having different energy values separated by 
barrier layers stacked in a stacking direction wherein said electron undergoes 
intersubband transitions in said quantum well layers, and 

providing a means for cancelling or modulating homogeneity of electron state 
density distribution in said quantum well layers, wherein said means comprises 
nanostructures configured to cancel or modulate the homogeneity of electron state 
density distribution extending in at least one direction perpendicular to the stacking 
direction of said quantum well layers in the absence of said nanostructures, wherein 
said nanostructures have a around state higher than the energy values of subbands 
involved in transitions from one energv level to another energy level in adjacent 
guantum well layers such that said electrons do not tunnel into said nanostructures-d© 
not substantially i nfluence tho onorgy values of said quantum well layers , and 

wherein electrons tunnel through barrier layers and go from an energy level at a 
high energy value to an energy level at a low energy value in a first quantum well layer 
and emit a photon in said first quantum well layer or electrons originate from an energy 
level at low energy value in a second quantum well layer to absorb a photon in said 
second quantum well layer. 



8 



U.S. Serial No.: 10/566,431 
Attorney Docket No.: 3367-101 



31 . (New) A quantum well structure comprising quantum well layers stacked in a 
stacking direction between barrier layers, wherein at least one of said barrier layers 
comprises nanostructures, and said nanostructures have a ground state higher than the 
energy values of subbands involved in transitions from one energy level to another 
energy level in adjacent quantum well layers in the stacking direction. 

32. (New) A quantum well structure comprising a power supply, quantum well layers 
stacked in a stacking direction between barrier layers, at least one of said barrier layers 
comprising nanostructures, wherein said power supply is configured to prevent carriers 
from tunneling from said quantum wells into said nanostructures. 
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